To study child mental health, parental support, and social support of children with epilepsy as these relate to quality of life (QOL) using child self-report, seizure-related variables, and estimated verbal intelligence based on receptive vocabulary.
Epilepsy is a complex disorder 1,2 that can have an impact on all aspects of children's health and quality of life (QOL). Factors affecting QOL, such as seizures, antiepileptic drugs (AEDs), cognitive impairment, and psychological and social domains, have been explored without conclusive evidence about which ones contribute most to child QOL. 3, 4 Explaining what variables are important to children's QOL is premature without first considering who should be the most suitable agents for making such an appraisal. Recent reviews of QOL measures found that only half of the available child epilepsy-specific measures provided options for child self-report, 5 and use of child report of QOL was not dominant in child health services research in general. 6 A dependence on parental report to assess child QOL represents a limitation for both substantive and empirical reasons. The World Health Organization defines QOL as "an individual's perception of [his/her] position in life . in relation to their goals, expectations, standards and concerns." 7 This implies that a first-person account from children is needed to assess their QOL and is consistent with a human rights perspective. 8 In addition, numerous reviews and studies report caregiverchild discrepancies in QOL scores. [9] [10] [11] [12] [13] Before asking which variables best explain or predict QOL, we need first to ask children.
Studies that have consulted children have yielded mixed results about the importance of seizure and psychological and social variables to QOL. [14] [15] [16] [17] [18] For example, school-aged children have reported poorer QOL outcomes linked to seizures 14, 15 when mental health or social support were omitted from the predictors of such studies. The studies that have used a child-report approach and included seizure, mental health, and social support 16, 19 have linked the importance of parental support to QOL. 18 However, these studies have not simultaneously accounted for the relative contribution of seizure, psychological, and social influences on QOL. A large evidence gap exists in our understanding of children's self-reported QOL and the factors that influence it. 3, 4 Finally, a conceptual framework is needed to adequately study QOL in childhood epilepsy. The Lach et al. 3 and Ronen et al. 4 frameworks posit determinants of QOL, which include the community, the child, and the characteristics of epilepsy and comorbidities. This framework has provided a conceptual basis needed for testing, replicating, and verifying QOL research.
In response to the challenges described above, this study uses exclusive child self-report to assess mental health, peer support, parental support, and QOL; incorporates seizure status and an estimate of verbal intelligence in the assessment of QOL; and uses a conceptual framework to inform hypotheses about the factors influencing QOL, while studying the simultaneous relative contribution of each factor. METHODS Standard protocol approvals, registrations, and patient consents. The participants in this study were recruited from 6 Canadian child epilepsy tertiary care ambulatory programs. The details of ethics, recruitment, and study procedures were outlined in an earlier report. 20 Ethics approval was granted by the hospital research ethics boards of each of the participating programs; informed consent was obtained from all caregivers and child assent was obtained when appropriate. We sought to achieve an inclusive sample of children with active or medication-managed epilepsy. Inclusion criteria were as follows: ages 8 to 14 years at the time of enrollment, ability to report in English or French, seizures in the previous 12 months, or on medication to control seizures. Children who had a standard score below 70 on the Peabody Picture Vocabulary Test-Third Edition were excluded from this self-report study.
Demographic and health information. Caregivers provided demographic information and, in conjunction with chart abstraction and clinical interview, information on epilepsy and related health indicators. At the time of the initial visit, we obtained information on seizure status, including the number of antiseizure medications, the number of failed antiseizure medications, Neurotoxicity Rating Scale score, and the functional recovery time of a seizure.
Child self-report questionnaires. This study used reliable and valid child self-report measures psychometrically assessed among children with epilepsy. 20 The main outcome was QOL, measured using the Child Epilepsy QOL Questionnaire, 21 developed for children with epilepsy and subsequently validated in multiple studies and languages. [21] [22] [23] [24] [25] The questionnaire has 25 items and includes the epilepsy-specific QOL domains of Intrapersonal, Secrecy, Interpersonal, Present Worries, and Normality. 21 To measure child mental health, we used standardized scales that assessed both externalizing problems (attention problems, oppositional behavior, and conduct problems) and internalizing problems (mood and anxiety). Overall mood was measured with the KIDSCREEN 7-item child report General Mood subscale 26, 27 ; depression was measured using the Children's Depression Inventory (CDI) 10-item short form; anxiety was measured using the Multidimensional Anxiety Scale for Children 10 instrument 28 ; and measures of inattention, conduct, and cooperativeness were taken from the Statistics Canada National Longitudinal Study of Children and Youth, Canadian population health survey. 29 Parental support was measured using the KIDSCREEN 6-item child report Home subscale. 26, 27 General peer support was measured using the Classmate subscale of the Harter 30 Social Support Scale for Children, child and adolescent versions. All child self-report measures were scored positively such that a higher score represented more of the desirable trait. A summary of the variables included in the model and the latent factors represented is shown in table 1.
Analysis. Conceptual model. The conceptual framework tested in this study was based on an epilepsy-specific representation of child QOL as published by Ronen et al. 4 and later Lach et al. 3 The frameworks posited that epilepsy and comorbidity factors were predictors of QOL, with child, family, and community characteristics as potential mediators or moderators of that relationship. Further empirical testing by Ronen et al. 18 showed that child (mental health), family (parent support), and community (peer support) factors exhibited independent effects on QOL.
A revised version of the Ronen et al. 4 and Lach et al. 3 frameworks presented here identifies parental and peer support as independent predictors of QOL (figure 1). Thus, the direct relationships of epilepsy, comorbidity, child, family, and community factors with QOL were tested. The posited mediated relationship between parental support, peer support, cognition, and seizures and QOL through the child's mental health was also tested. The conceptual grouping of the factors potentially related to QOL remains unchanged from the original model. Structural equation model. We used a structural equation modeling approach to determine the relative contributions (direct or indirect) of seizure, estimated verbal intelligence, child mental health, and social factors to each other and to QOL, and to understand the extent of measurement error in the constructs observed. Structural equation modeling involves a series of detailed specific steps described elsewhere. 31 Briefly, there are 2 general phases in testing this structural equation modeling: the first is to construct and test the measurement model, which provides information about measurement error leading to unreliability; the second is the structural stage, which tests the a priori-specified paths between the variables hypothesized to influence child QOL.
The analysis was conducted with SPSS version 20 (IBM Corp., Armonk, NY) and Mplus version 7.1 (Muthén & Muthén, Los Angeles, CA) software using the maximum likelihood method to estimate parameters and standard errors by using Satorra-Bentler x 2 , a function that is robust to nonnormality for dependent and independent variable data. Fit of the measurement and structural model was assessed with goodness-of-fit statistics using prespecified cutoffs: x 2 /df ,2, Tucker-Lewis Index (TLI) .0.9, standardized root-mean-square residual (SRMR) 0.08, comparative fit index (CFI) .0.9, and root-mean-square error of approximation (RMSEA) ,0.04 using a 90% confidence interval (CI). Little's test and pattern recognition were used to verify the randomness of missing data. Each variable was individually checked for the percent missing. Variables with .5% missing data were assessed using between-groups significance testing for all demographic, seizure, mental health, and social support variables. A stepwise regression function created 5 datasets for the missing predictor variables using chained equations imputation algorithm in SPSS.
Measurement model. Latent variables were created for child mental health, parental support, and peer support, whereby items were specified to load onto their measure of origin using confirmatory factor analysis. A latent variable was similarly constructed for our outcome of interest, QOL, where subscale scores were used as the measured variables loading on the latent variable.
Lagrange multipliers and residual correlations were used to assess potential improvements to model fit. Correlating residuals from items or subscales was permitted only when there was a strong conceptual rationale for doing so. Cross-loading between items and another latent variable was not permitted. Standardized residuals were checked for significance at p , 0.01.
Structural model. Verbal intelligence and seizure status were included in the structural model as measured variables. Verbal intelligence was measured by standard z scores on the Peabody Picture Vocabulary Test measure while seizure status was measured as a sum score of seizure and seizure-related indicators including number of AEDs, AED failures, neurotoxicity score, and seizure recovery time (see table e-1 on the Neurology ® Web site at Neurology.org). The model was evaluated based on the strength and significance of paths between measured and latent variables as well as goodness of fit described above.
RESULTS
Of the 3,481 families screened, 894 were eligible for the study and 506 agreed to participate, of whom 26 children did not meet verbal IQ cutoff scores or were unable to be assessed for IQ secondary to physical, communication, or cognitive impairment. This left 480 cases. The average mean age of included children was 11.41 years, SD 5 2.10. Child and family descriptive characteristics are reported in tables 2 and 3. Study data for each child were collected within an average of 8.2 months, SD 5 2.86.
Data were deemed missing completely at random and less than 5% of each individual variable was missing, except for social support. Social support was Abbreviations: AED 5 antiepileptic drug; CP 5 cerebral palsy. a Children might have more than one type of seizure.
missing less than 15% at random according to pattern recognition and between-groups significance testing for demographic, health, and self-report variables. for Children 10 demonstrated reliability that was too low to carry forward into the measurement model: the interitem correlation range was 0.09 to 0.43, interitem correlation mean was 0.19, SD 5 0.07, and internal consistency was 0.70. The latent variable "child mental health" retained the measured variables of overall mood, depression, attention, conduct, and cooperation using a bifactor solution, used because the average factor loadings were higher for the general factor than for specific mental health measures. 32 Factor loadings on all but 2 questionnaire items were significant (table e-2).
The peer and parental support latent variables were formed by splitting each measure in half to provide parallel forms, and all factor loadings were significant (table e-3). 31 Seven pairs of item residuals were specified to correlate to improve model fit (table e-4). Goodness-of-fit statistics were satisfactory: TLI 5 0.92, CFI 5 0.91, SRMR 5 0.05, and RMSEA 5 0.029 (CI 0.026-0.032), and The total variance explained in child mental health and QOL were 0.33 and 0.45, respectively. The direct, indirect, and total effect of each predictor with QOL allows for comparison of model paths (table e-5). Child mental health, parental support, and peer support showed strong total effects to QOL. Parental support demonstrated an indirect relationship to QOL via the child's mental health. Overall model fit was good: x 2 (970) 5 1,467.82, x 2 /df 5 1.51, p , 0.01, TLI 5 0.91, CFI 5 0.90, RMSEA 5 0.033 (CI 0.029-0.036), and SRMR 5 0.05. DISCUSSION This work is novel because it relies on child self-report and includes measures of seizures, estimated intelligence, mental health, and social variables to explain QOL. From the perspective of 8-to 14-year-old children, QOL is not related to seizure severity but is associated with mental health and peer and parental support. This finding mirrors literature reviews showing that repeated positive daily experiences (such as in the family or at school) are more important to children's perceived life satisfaction than 1 or 2 major life stressors (such as the diagnosis of epilepsy). 33, 34 In contrast, caregiver-proxy reports of children's QOL highlight the importance of cognition and seizure factors. [35] [36] [37] This tension between how parents and children perceive factors that influence QOL does not invalidate the perspective of caregivers but underscores the importance of obtaining the perspectives of children.
There is thus potential for clinicians and service providers to improve or maintain children's positive perceptions of their lives in the context of an epilepsy diagnosis through the application of psychosocial care. 38 The strong direct relationship between peer support and QOL implies that interventions geared toward peers could have an immediate and palpable effect on child QOL. Interventions that do precisely this have been offered by community groups 38 and have demonstrated effectiveness 39 ; however, referrals to such programs might be underused by epilepsy clinical programs.
The importance of peers to QOL was an expected finding from the children's perspective; however, they reported that parents were almost as important, albeit in a more nuanced way. The indirect relationship between parental support and QOL, as linked via children's mental health, has 2 possible implications: children who enjoy good mental health have better perceptions of their parents and/or elicit more supportive parenting, or supportive parenting leads to better child mental health outcomes. This relationship is likely complex and bidirectional. 40 Regardless, parental support should be explored further as a target for intervention on the grounds of the demonstrated importance both to children's mental health and QOL. Longitudinal approaches should be used to determine precursors and consequences, and to infer causal links between parenting and child mental health with QOL. More specific study of the mechanisms behind adaptive parenting and child mental health and QOL would also be useful for clinical purposes.
The 8 to 14 years age range of study participants represents the views of middle to late childhood and early adolescence. The sample represented here came from a tertiary care center and these children were likely to have the best seizure management available to them. The lack of importance of seizures to QOL should be interpreted in this context. Readers should exercise caution applying this model to early childhood, young adulthood, children who are unable to self-report, and children who do not have access to specialized neurology care. Seizures and comorbidity were included as measured variables in this model and as a result, the strength of their relationship with other factors might be slightly underestimated relative to latent variables. Studies under way by our group will build on this research by determining the parents' perspectives on their child's QOL; by doing so, we will attempt to reconcile or explain agreements and discrepancies between parent and child perspectives. We will also incorporate longitudinal trajectory-based models of both parent and child factors that might be associated with QOL among children with epilepsy. Finally, we plan to explore more specific information about the characteristics that distinguish subgroups so that clinicians can identify children most at risk for QOL problems.
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